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Shallow water  
breaking limit 
H/ = 0,78 
Hb 
0,9 Hb 
Deep water breaking limit 
H/ = 0,14 
Stokes’ 5th or  
stream function 3  
Linear/Airy or  
stream function 
Stream function 
>11 11 9 7 5 3 
Waves: Shallow water Intermediate depth Deep water 
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over time and depth at
turbine location
 q2(t,z, x=0)
Adding first and second order:
η2nd(t, x=0) = η1(t, x=0)+η2(t, x=0) 
q2nd(t,z, x=0) = q1(t,z, x=0)+q2(t,z, x=0)
Linear wave elevation and






the free surface and velocity
potential with 4th order Runge-
Kutta algorithm
Eulerian step at a fixed time t 
solving the Laplace equation
for the potential and flux at
boundary conditions and
turbine location
Collecting the fully nonlinear
kinematics over time and depth
at turbine location:
ηFNL(t, x=0), qFNL(t,z, x=0) 
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x = 0 
(location of the turbine)
MWS
ML Impermeable bottom boundary Γb
Domain Ω
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D = [6 – 3.87] m
t = [0.027 – 0.019] m
D = 6 m
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- 6 knowns imposed from boundary conditions
= 18 unknowns
Solved by:
8 unique equations Hij ϕj = Gij qj





- 6 knowns imposed from boundary conditions
( , , , , , )
= 18 unknowns
Solved by:
12 unique equations Hij ϕj = Gij qj


















- 6 knowns imposed from boundary conditions
( , , , , , )
= 18 unknowns
Solved by:
8 unique equations Hij ϕj = Gij qj
+ 4 corner continuity equations:


















8 knowns imposed from boundary conditions
( , , , , , , , )
= 16 unknowns
Solved by:
8 unique equations Hij ϕj = Gij qj
+ 2 corner continuity equations:
+ 6 periodicity equations: 
1 2 3
4
5
6
789
10
11
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